Neurotoxicity after hypoxia/during ischemia due to glutamate with/without free radicals as revealed by dynamic changes in glucose metabolism.
Fresh rat brain slices were incubated with [18F]2-fluoro-2-deoxy-D-glucose ([18F]FDG) in oxygenated Krebs-Ringer solution at 36 degrees C, and serial two-dimensional time-resolved images of [18F]FDG uptake in the slices were obtained on imaging plates. The fractional rate constant of [18F]FDG (proportional to the cerebral glucose metabolic rate) from pre-loading of ischemia (O(2) and glucose deprivation)/hypoxia (O(2) deprivation) to the reperfused/reoxygenated post-loading phase was quantitatively evaluated by applying the Gjedde-Patlak graphical method to the image data. Against ischemia an N-methyl-D-aspartate antagonist and hypothermia, but not a free radical scavenger, showed a protective effect when administered during ischemia, whereas no such effect was achieved with any of the above agents when administered after reperfusion. Against hypoxia, there was no protective effect with any of the above agents when administered during hypoxia, although an effect was noted with each when administered after reoxygenation. Excitatory amino acids during ischemia loading were found to be the main factor in the neuronal damage associated with ischemia, while in hypoxia, excitatory amino acids working in tandem with free radicals immediately after reoxygenation were implicated.